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tiM  laenAvetlM  •<  advaaead  caahaalo(laa*  aa* 
daalfB  oMaapca,  aad  aapMaUaatad  Uch  lacaipctty 
taMgtacad  aadfata-biaad  fiUjikc  aaaczol 

aad  avioalas  ayaci  haa  eaatraacdd  aka  Idd  lACk 
tka  taafr  af  raataatag*  tavlslaK.  aad  Bfdaftad  laa 

Tka  Ida  aaada  ea  aatakUak  aad  aaiaaala  ayataaa 
aaglaaaclaf  aafarclaa  aa  aali.  aa  a  aapahdUcy  ea 
aaaakUak/aaalaata  aalidaclaa/aacAdlaaciaa  yeaaa~ 
daaaa  far  aadtaaiai^aaad  diflcal  ayacaaa.  ta  aadar 
aa  acaaaaUak  akla  oklaaciaa,  aka  fM  aaaa  kaaa 
aapacclaa  la  faala-iaaattiaa  aaakaidaaa,  aaaUcdaa, 
aaewead  raUakUlqr  aaaljaaa.  fatlaca  aadaa  aad 
afdaaaa  aaalyaaa,  faata-«aaa  gvapklaa,  aad  aakas 
aaalyciaal  aaala.  la  addtaiaat  akaaa  aklUa  aca 
aaadad  ta  aadar  aa  iaaarama  aad  aralaaaa  daaa  aad 
ladaaaaaiaa  aakadatadv  daalai  cka  aaaaiClaaciaa* 
draaaaa,  ta  iieaillam  atak  UCA  0^171  aad  y«d 
ddvtaaay  Ctaaaiar  2StlJ0»4I.  tkta  »apar  dtaaaaaaa 
aaokatdaaa,  aaekadalactaa,  daaa,  aad  lafaiaatiaa 
raqatrcd  Car  dlctaat  llt«ka  iaacrat  aad  aatoalaa 
■yaraaa  raUdaataa. 


aaetaan  eaapaaaaa.  aadata,  ar  aakayaea  aaaa  ka  f 
aaaa  akaaoagkty  vaitdtad  aad  aaUdatad  bafocs  batag  I 
taaagracad  taea  aka  Ctaal  ^redact  aad  eka  Oaara '  V'*'^cctco  . 
ataaal  fltata  Teoaraa  (Off)  batag  aaarctaad  ta  aha  r 


elagtaa  aaaa  aagtay  eaaalag,  aailailaa,  ataatactaa, 
aaalyateal  aaahada,  aad  caadlgaratloa  aanagaaaat  at 
aaeh  htgka*  aad  aara  erltlaal  lavata  akaa  avar 
baiata.  The  aafacf  aaaaaaaaaa  «C  ahaaa  ajafa 
ragiAaaa  aabataactactaa  rkraatf  aaatyate  aad  akaaa 
aaaaaaacy  by  adicakriaea  aaaa  (aaaa  Baaelng  aeeaat 


aafOMwa,  aad  tatagraclaa  af  hardaaaa  aad  aafeaaaa 
aaaa  ba  aaalaaead  ea  yeaaa  abac  a  caahlaaflaa  af 
fatXaraa  (daa  aa  katdaara  fatlara  ar  aafeaara 
pcaklaaa),  Aaa  eaald  praaaaa  aka  eaafdaaad  aaCa 
ftlgka  aad  laadtag  af  tka  atraeafa,  ta  lagrahakla 
or  hdgkty  laprobabla.  Tka  prabaktHtlaa  af  fatlara 
aaaaalaaad  alek  akaaa  aaalyaaa  ara  ayaetftad  ta 


aamftaartaa.  taraa  af  yrababdlteiaa  ta  aha  raaga  af  10*^  aa 
1^171  aad  tdd  10**  ar  laaa.  Ta  aiMaaa  akaaa  gaala,  ta  ta 


Tka  taaradaattaa  of  adaaaaad  aaakaalagtaa,  aaa 
deatga  aaaaayta,  aad  iagkiartaarad  kdgk  laaagrtty 
taaagratad  oofaaaea-kMad  dlglaal  fXtgkc  laaaral 
aad  ariaaiaa  ayataaa  haa  aeafraaaad  lyaaaaa 


eaa  ba  Baair^ea^prayarly  valtdaca  eka^^Sarglag 
ayaaaaa.  Tkaaa  aaa  raiikaeingdaa,  taUka  yrartaaa 
aaaing  aad  ddgteal  haadoaaa,  ara  balag  daylayad  im 
aaa  ayaaaa  arahteaetaraa  aktah  raly  aa  digital 
baaaa  far  taaareaaaaalaaataa  aad  aaokaaga  of  data 
aad  tafocaaalaa.  Ikay  ara  batag  aypltad  to  fllghe 
ertetaal  taweiaaa  ta  atagla  aarlag  aad  eadaataaa 
riaalgaa,  oatag  aaattaalag  mbit  aad  radwadaaay 
aaaagaaaae  eaahatgaaa,  ea  taaara  aha  aaaaaaial 
aafdey  af  tkaaa  lyataaa  akaaa  aatkaatey  aay  aaa  ba 
Itatead,  ta  taraa  of  aoaeral.  Maraaaar, 

^  *^*g!*L**  *****  ■ay'^jggy 
gaaca  tafaCT  of  titaat. 

Tka  ktgfc  larala  af  parfataaaea,  fweataaaltey, 
artataaltey,  aad  eaaytaatey  aaaoetaead  alek  eka  aaa 
taeagrarad  tyarwa  tagalra  tkae  aaek  hardaara  aad 


lagadrad  ekat  aha  *>**<g»f  eaagaaaata  atekla  aha 
ayaaaa  (OO,  IdHmM,  A/D'a,  jtea.),  aba  aabayaim 
aadalaa  (oard  laval),  aad  aha  sabayaaaaa  ba 
aanaaad  aad  akaa  aaalliy  caaerallad,  Tka  aaftaaia 
aaat  ba  daaalagad  aad  aatacalaad  ta  aaab  a  mmmt 
that  eka  yaaatktltty  af  m  lalaraidtd  faaartaa  ar 

regal  alary  agaaeloa  ta  raBegalrlaa  of  ehaaa  an> 
eaate  hare  ipaelflai  eka  prebabtltay  elaaalfiaaF- 

daaaaaaea  eaaaaleaea  ratoabla  galdaltaaa  far 
aaavaaaa  aaaaaaaaaa  af  aaaaar tal /erleiaaX  dlglaal- 
lyaeaaa  aad  ycavlda  aha  ffaaatk  far  eka  aaaak- 
llakaiaa  of  fataal  aad  tafataal  aackedrlegtaa  far 
aha  tarlflaaaioa  aad  aaUdaalea  of  digital  fUgha 


QnuRUttm  simt  mmnmTg 


uO  u  wrJ 
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Th«  d«T«lopMSC  oi  digital  flight  eostrol  aad 
avioolea  aystau  fat  eoaaarelal  traaapott  aircraft 
haa  progroaoad  vary  rayldly  oad  la  a  rovalatlcaary 
oaaaar  la  tha  laat  3  yaara.  Tha  raaolatloaary 
aaiBiar  hoa  boaa  adaptad  doa  ta  tba  rapid  prallfara~ 
tiaa  aad  nallahlllty  of  dcroprocaaaar  aad  largo' 
oaala  latogratad  elreolt  (LSZ)  taehaology.  Ihla 
tyhaolaar.  caaplad  alth  tha  adaaat  of  atractarod 
blgkar  ouar  laagoogaa  aad  fotaal  iirinr—lag  logic 
aad  daalga,  haa  raaultad  la  tha  oeealaratad 
daoalopaaoc  of  high  taehaology  ayataac*  Thaaa 
oyatoM  aat  oaly  dopUeata  tha  faactlaaa  of  tha 
proalooa  aaalog  aad  hybrid  ayataoa,  bat  add  oara 
fttoetloea  aad  eapablUtlaa  ouch  that  tha  oav 
ayatoM  oatparfom  tba  pravloaa  oyacaaa  aad.  la 
fact,  aaardaa  oara  eoacrol  aad  aatfaadty  ooar  tha 
traaapott  aircraft  thoa  a«at  bafota. 

la  addltloa  to  tba  tarolatloaory  appllcatloa  of 
taehaology  daa  to  availability,  tba  aao  technology 
hao  aloo  baoa  odoptad  daa  to  tba  acaaoalc  praaaaraa 
aad  eaaaldatatloaa  that  provall  today  aad  ooa  ba 
oapactad  ta  eoatlaaa  through  tha  year  2000.  tha 
ralatlva  aceaaole  coota,  (doa  to  lataraat  raeaa, 
oalacaaaaaa,  f«l,  labor  akllla,  eoapoaaat  tall' 
ahllley  aad  avallabUley,  taaaa,  aad  tha  aaad  to 
aoko  a  profit)  hooe  lacraaaad  tha  danoad  to  apply 
tha  aaw  taehaology  la  aa  effort  to  loaar  oparaeiag 
eeata,  loeraaoa  tall ability,  foaetlaeal  toadlaaaa 
aad  availability,  daeraaaa  tha  aolght  of  tha 
adoolea  ayataoa  aad  the  aircraft  Ito^,  aad  to 
pcodda  aara  faaetlooa  uhleh  eaa  ba  ttpandad  aad 
chaagad  dthoat  tha  oead  to  purehaaa  additional 
barduaaa  ooapcaaata.  Tba  abeva  goala,  la  order  to 
ba  raaehad,  rely  heavily  oa  tha  dlaclpllaa  of 
feftnara  tndlnaarlna  aad  the  abUlty  of  tha  la> 
oovatora,  eovSlopan.  lacagtaeera,  aad  aanafac' 
turara  to  eoae  to  taraa  with  aoftaara  daalga, 
laplaaaacaeloa,  taatlag,  aad  oalataaaoea .  The 
provloao  taehaology  (aaol^.  hybrid,  aad  digital) 
tallad  heavily  oa  peat  aaparloaea  galaad  through 
oaay  yaara  of  daalga,  laplaaaaeatloa  aad  oala' 
taaaaca;  thatafota,  tba  rlaka  aaaoelatad  with 
davaloplng  a  eaa  ayatoa  or  auboyotaa  uara  null 
kaona  aad  the  fallota  tataa  eoald  ba  pradletad. 
Hlth  tha  eav  latagratad  ayatoaa,  hovavar.  tha 
taehaology  la  eaa  aad  the  tlaka  are  difficult  to 
aatiaata.  and  la  fact  tha  aaautaaea  aaaaaaaaac 
aathodology  haa  oat  yat  aaturad  to  tha  point  ahata 
tha  vanfleatloa  aad  validation  of  tha  oav  araraaa 
haa  baaa  ahoua  to  ba  totally  effactlva. 

tbua,  tha  laaua  of  ouhllc  oafaty  la  tba  oav  gaaeta' 
tloa  of  eeanarclal  traaapott  alreraft,  vhlch  aaploy 
digital  flight  control  aad  avloolea  ayatcaa,  la 
of  great  eoaeam  to  the  aeapofaecuraro.  oparacota, 
eartlfleatora  ( ragulatora ) ,  aad  tha  gaaarol 
puhlle  idw  are  the  uoara.  The  eeaeara  over  tha 
laaoa  of  puhlle  oafaty,  hoaavar,  oaad  ooc  raault  la 
the  laploaeaeaelon  of  togulacory  aeeiona  eaaultlag 
la  tulaa/ragulatloao  uhleh  aacoaolvaly  taacrlet 


tha  ayatoa  laaovatota,  davaloporo,  latagratora,  or 
aaaufacturara  ability  to  ba  flaalbla  la  daalga 
proeodaraa,  production  ptoeaaaaa,  ualatauaaea 
practlcaa,  aad  la  tha  eoe  of  laaovatlva  taehaology. 
It  ahould,  hoaavar,  raault  la  a  eloaar  ralatloaahlp 
bataaan  tagulatory  and  ladnacty  patoonaal  uhleh  eaa 
taault  la  tha  oatabUahaant  of  guldallaaa,  taeh' 
nlqaaa,  and  aathodologlaa  vhlch  aay  ba  uaad  la 
order  to  aaaura  that  the  raaultaat  ayatoaa  are 
parfotidag  thalr  latoadad  function  aad  ladaad  aofa. 
(Soeh  aaa  tha  eaoa  la  tha  fotaatloa  of  tha  ladle 
Taehaleal  Coaalaalea  for  Aaronautica  (ITCd'a) 
Spaelal  Coanlttaa  SC-U3.) 

Tha  UCd  SC-14S  Coaalttao  gaaaratad  Oecuaeat  tabar 
KXCd  DO'178  (rafaraaea  S)  vhleh  la  lataadad  to 
provide  guldaaea  la  tba  davalopoaat  aad  cart' 
Ifleatlea  of  ooftaara  la  alrbotna  ayatMO.  Thlo 
docMoat,  hoaavar,  la  tha  fltat  of  oaay  ouch  gulda- 
llaa  dnriManrg  uhleh  oaat  ba  producad  la  otdar  that 
tha  proper  taehalquaa,  toolo,  aad  aathodologlaa  My 
ba  uadatntood  by  both  the  ragnlatoca  aad  induatry; 
aad  that  tha  davalopaaat,  laplaaaatatloa,  aad 
valldatlea  of  thaaa  aov  ayatoM  tokaa  plaea  la  oueh 
a  aeuMT  that  ayatM  oafaty  la  aaaurad  at  a  vary 
high  laval. 

Tha  eartlfleaeloa  proeaduraa  for  oav  aircraft  aad 
alreraft  ayataao  are  govacnod  vlthla  the  MA.  by 
Ordara  8110.4,  *Typa  Certification,*  aad  8110.8, 
“laglaoaclag  Flight  That  fiulda,*  varloua  odvlaory 
elrealara,  tha  ITCA  Oocuaaata,  WInlaM  Operational 
Parfotaaaea  Staadarda  (WFS)  aad  Sodaty  of  AatO' 
aotlva  laglaaara  (8AI)  Aaroapaea  Staadarda/ 
Aaroapaea  laeoanoadad  Froctleoa,  Taehaleal  Standard 
Ordara,  aad  Spaelal  CaadltloM.  Thaaa  doeaaaaca 
are  ainlaaa  raqulraaaata  aad  guldallaaa  vhlch  ora 
applied  ta  Type  Cartlflcatloa  end  Sapploaontal  Type 
Cartlflcatlon  aetlvltiaa  lavelvad  la  a  proeaaa 
vhlch  atarta  vlth  taehnologleal  Inaovatloa  aad 
caeolca  la  the  la-oacvlca  laploMatatloa  o  a  aofa 
aad  rallabla  produet  davalopad  under  aeoaoale 
eonotralata,  taehaology  ialtlatlvaa,  aad  eoneara 
for  public  aafety.  la  order  to  offaetlvaly 
accoapllah  all  of  thla,  gnvarwMat  and  laduatry 
paraoaaol  auat  ba  oaara  of  aad  afaoold  aaka  um  of 
the  eurroat  toola  aad  MthodoleglM  avallabla  for 
varlfleatlon  and  validation  of  digital  ayatoaa 
ulthlB  tha  eeatoBct  of  tha  eartifleatloa  proeaaa. 
It  la  particularly  iaportaat  that  the  aav  'ooft' 
uura*  aloaaat  ba  varlflod  through  tha  uaa  of  tha 
proper  aaauraaea  aathodologlaa,  aad  that  the 
aoaufaetwar,  the  quality  Mauroaea  apadallata, 
aad  the  eartifleatloa  aaglnaara  uadarataad  tha 
raaolta  of  the  applleatlon  of  ebaoa  toola  and 
Mthodologlaa  aad  um  thM  la  tha  dovalopaeae  aad 
eartifleatloa  procaaaaa. 

Aaanta/lolaa. 

la  otdar  to  acceapllah  tha  daalga,  davalopMnt,  aad 
latugratioa  atogaa  of  tha  harduora  and  ooftuara 
auboyatM,  tha  nanufocturar  traMlatoa  tha  eoaeepta 


! 


•  NTis.  v,a 


‘.ir; 


prMaaea  cm  raaaLea  (kM«4  ayaa  eka 

afpUeaclaa  of  tkaaa  toala)  aa*  tka  xagalacatr  (or 
(ulAaaaa)  doeoaaaea  akoaa  eoayiXaaeo  aajr  ba 
aaoaaaary  for  eko  eartlficaciaa  proeaaa.  Tkaaa 
eoola  oaf  aarhoaoiogloo  ora  naaolly  opyUaf  alckia 
eka  Croaaaock  of  a  Ufa  eyela  faoiiofaaat  ycoaaoa. 
Tka  aafeaaxo  oakoMaf  la  eka  fiscal  fXl(he  eoatrol 
ayacoa  la  oraXaataf  rkroafkaac  eka  Ufa  oyela 
acagaa  la  aaok  a  aaaaar  etae  eka  aarlflaaclaa  oaf 
oalUaefaa  aaUitlUaa  aifroaa  nna>t1aaai  alek  tka 
oafwaaa  ayaatflaaelaaa  la  catao  of  oorroocaoaa  of 

looaTa'(ia'^eaawi  of  proboklU^*o?* oaucl^^ 
faaaeioa  oaearrlac)  ora  acealaaf*  Tka  aaekof* 
oloflaa  Uaarifiof  oaf  ofillaaf  la  eka  oatlfieaciaa 


oaea  ragaia  ea  aaapa  ac  aaceaara  arror  facaaeiaa 
oaf  eaaaraga  far  eka  oarioaa  ocataa  of  eka  oaf caara 
Ufa  ayala  oa  Ifaaelftaf  la  tifimm  I  aaf  caUa  3. 
fortkaaaara.  le  la  taaaw e  ekac  eka  oarlflaaeiaa 


Tkiu  3.  uii-CTCu  mmemn  acnrnxn 


ifiSSBSsSLJSSsSSS* 

1»  ociar  to  Imn  ekot  eta  MCtHuo  la  eta 

^ezol  ojwcaa  ea«»l*—  *ick  eta  taflaletoa 
aad  taalsB  erltoila  la  eta  ooltaara  otaaKlaaelDa 
(a),  nd/n  ctae  it  m»  eoeroeclr  taylaaaacad.  It 
la  aaeaaaaxy  to  oacaUlali  a  ■actatalogy  (or  aae  of 
aoctataJogtoo)  Cor  aoooraaeo  iaaaawBar  etac  la 
eoaplad  to  aoCtMaro  Imetloa  extUmalitf,  layltn 
tatiOB  ftna»lat1ty,  oai  ttacooghaooa  oi  eooclac. 
Ito  taoalaaiMaf  oi  ehla  aottatalogy  aaoc  ta  taaoi 
oa  eta  latoac  aoftwaro  oagiaooclag  taokaologj, 
*too4  oaflaooriag  io4|Mac.*  aataro  toakaleaX 
akllla,  aaaaaX  aad  aataaatod  acatio/dtaaale  aofe> 
oaro  taatlag  toola.  fallura  aodoa  aad  offoeta 
aaalyala*  and  ealiatall^  aaalyoia,  aad  aa  aoeh, 
«1U  raaalt  la  eta  lagl  laeaeioa  oi  a  tardaazo/ 
aoftoaro  aalldacloa  aaetadolagj  atach  oil!  aaeab> 
Hah  ebo  eorxaeeaoaa  oi  eta  hordaaro/aodeoaro 
Isplaaoaeaeloa  la  a  ayaeaaaele  aad  eoaelaalro 
aaaaar.  Xta  aaetadalagy,  ahoa  flaallaod.  ataald 
coaox  all  aaooa  od  eta  doaoloaaaoc  ahaaaa  aad 
U  aetlaleiaa  Idoaelflad  by  liolaareoa  (radotoaea  •) 
aad  aoaaarlaod  la  dlgaxo  3.  la  addleloa.  eta 
aaebodolofy  aaoe  ta  ta^  eo  eta  ehacaeeasiaelea  od 
eta  ayaaaa  boiag  aarldlod  aad  aalldatod  aaeh  etae 
eta  eypoo  oi  aoaalhla  aodeaaro  arxoca  ahtdl  alghe 
ta  ycaaoae  la  eta  eado  axa  eahaa  laco  oaooidoxar' 
eioa.  *Tta  aaearo,  aaarea.  aad  lltaly  eiao  od 
oaearaaoBo  od  ehaao  amra  ara  ehaa  analaad  eo 
daeamlaa  eta  aodeaaro  arror  daeoaeioa  coaaraga 
ragalxad  aaoordlag  eo  eta  aeaga  od  eta  daaalogaaae 
proaaaa*  (rodaraaeaa  «  aad  7). 

Tta  dovolotaaa*  od  aa  aaoaraaaa  aaehodology  hayad 
eo  eta  aharaaeorlaeiea  od  eta  ajrocoa  aador  dovol^ 
oaae  rogolraat  (a)  lhac  eta  ayotaa  ehanaearlatlaa 
aro  aoU  aadaratood:  «ad  (b)  That  eta  aaaoolaead 
rogldlaatloa  aad  ralldaeloa  eoaaoraa  bo  dolla- 
aaeod  aach  ehae  eta  taport  aa  eta  aoitaaro  la  oaU, 

wdaTateadMd^eootahta.  ta^  a  praaaaea  aaeh  a 

roiartoaoliip  aad  4iahWa  eta  laeoraaeiaa  od  ayacaa 
eoooldoxaciooo*  tapaae  oa  aodeaaxa  aad  aaxldleaF 
eioa  aad  valldaeiaa  eoaearaa  (rodoroaoa  6). 

dhela  aad  taohaloaoo. 

Ita  eoola  aad  eaehalgaao  oaad  la  a  aodeaara  aaoar- 
aaeo  aatisdology  eaa  bo  claaotdlod  ao  — — »  or 
aaeoaaele,  aad  eaa  eaho  place  ae  eta  aedalo, 
laeagracloa,  aad  ayocaa  lavala. 

taaaal  voctdleaeioa  aoetadalegioo  era  appllcahla  eo 
all  llda  eyelo  phaaoBt  aleta^  they  ara  »^y 

applied  dartag  eta  dool^  aad  lapliMatacloa  (eo»> 
acxaeeiaa)  phaaaa.  Thaaa  aaehadologloa  laeladai 

Oaak  Charklag  aad  taalow. 

Sexaeearad  Walbtlirfiagha  omt  laopactlooa. 

Paiaal  taetado  od  Prood  aad  Corxaccaaaa. 


tdu  4.  ozoxxdL  yucR  oomoL  sntat  oouamr 
noh  aao  vnzrxcdizoa/vduiMnM  coweiiw 


Dm  earlaao  aad  aalhchrengha  ara  oaad  qaieo  dro- 
gaaacly  aad,  la  geaaral,  roeldy  ehae  aaeh  toaal  od 
lUa  cycle  (phaoa)  aatlaftoo  eta  cagalraaaaea  od 
eta  proatoaa  lavol.  Tta  ioalytlaal  eoola,  aach  m 
prood  od  eocraccaaao  aad  ayaboUa  amoaciaa,  aro 
ooe  'aataxa*  or  call  doaalepad  dor  ehla  gaaoratlaa 
od  aodtaaro  ayacaao,  bat  eh^  aay  hoaa  aa  lacraao 
lag  tola  la  eta  dacaro. 

The  aaeaBBtla  aarldloacioa  aaehoda  aro  clooeldlad 
ao  alehar  acacle  or  dyaaalc  aaalyala,  dopaadlag  oa 
atactar  ebay  lavolaa  aaaaactoa  od  eta  aodeaara  coda 
aieh  raal-eiao  data,  seaelo  aaalyola  larrlaaa 
oocaeiaa  oa  a  haoe  eeapatar  od  aa  aaalyola  tool 
talch  acaopto  ao  lapat  eta  aoCeaoro  ea  ba  eooead, 
aad  ao  aach,  araatnaa  aaaa  aopacca  od  eta  apacld- 
Icaeioao,  doalga,  or  coda  la  aa  aaalyelcal 
aavlcooBoae.  Tta  aaoc  eoHoaly  coed  atacla  tool  la 
eta  caapUor/  aaoaablor  ahlch  eaaea  dor  laaga^ 
caaoecaae  aaaaga.  oehar  eoola  laaloda  data  Horn 
aad  coaerol  dlov  aaalyaara  ctae  ara  laagaago 
apacidle  or  aaae  baaa  apoclally  aaboddad  eoaaaaca. 
la  addltlea  to  eta  ecapdlor  orlaocad  eoola,  taeak 
lodcaaro  taalyala  eaa  ba  oaad  to  IdaaCldy  pooolhla 
daolea  nehoac  eha  dallara  harlag  eo  oeear 
(rodoraaco  9). 


OgamAc  partoa  mm  <aetlmi  vUeli  «ld  la 

eha  tatlag  os  ■■■war  at  oaawclag  aaftaasa. 
•Taaaic  aval^aia  toaleaXXy  otaarrsa  eka  tasgae 
aafeaasa  m  it  la  oaaCTtat  to  tacanila  eaaasaga. 
Caaasaga  laelateat  atacaaaat  aaaaatia,  all  paa- 
alkla  ktaadi  patha,  kaaariasy  Malpala,  aat  taat 
oaaasaga.  tha  taat  eaaa  4aal^  psoaaw  ia  vital  la 
asgar  to  atata^w  tha  aaabas  ot  ragalsal  taata  to 
aaaselaa  tha  tasgat  aaltaasa  aad  ta  4atacirtaa  tha 
taat  eoaacagaa. 

lha  eassaatlp  aaallahla  atatle  aah  djmmLc  taola 
aro  praaaatal  la  tahla  S.  It  sill  ha  aatol  that  tha 
atatla  taala  aso  pastirleaai  lata  tha  eatagoxlao 
of  apaelile  aal  goaosal.  laeh  If  tha  apaelfle 
atatle  taala  asaalaaa  a  pastlaalas  propastp  of 
aafeaasa  aa  a  flsaet  haala^  ahlla  eha  gaaasal 
atatle  taala  aMsaaa  aasa  gaaasal  psapareiaa  ia  a 

tUU  9.  CnUORLT  AVS4ZUM.I  SUOXC  iiS  BThMITC 
TQQU 


aaag  ayaeaa  partot  aueh  aas  eoapoaaats.  aefalaa, 
aad  aubayatoa.  latagsatlaa  taaelag  tsaata  eha 
aafeaasa  at  eha  eoapaaaae  laoal  sathes  ehaa  at  eha 
daeallad  la«al  af  eeda  that  aoa  tha  ahbjaet  aC  «lt 
taaelag.  Thaa,  tha  aala  taatiag  iphaala  la  aa  eha 
iatasaetlaa  hanaaa  aeftaasa  caapaiiaBea  aad  ehols 
latasfaeaa.  Thasa  ase  a  latga  aaabas  of  paaslbla 
apfsoaehaa  that  eaa  ha  aaad  ea  aagaaace  eha  taaelag 
af  aadalaa  aad  eha  aasglag  of  aadalaa  lata  lasgas 
aatltlaa.  Moat  af  tha  appro aehaa  eaa  ba  daaeslbad 
aa  aasiatlaao  of  aaa  af  aaraa  baale  appraaehaa. 
lha  aavaa  appraaehaa  atat 

lattea  ap  taaelag 
Tap  dooB  taaelag 
Madlflad  tap  deaa  taaelag 
Ug-laag  taatiag 
Saadaleh  taatiag 
Madlflad  aaadwleh  eaaeli« 

Ihsaad  taeelag 

A  farthar  dlatlaeeloa  la  aeaaelaaa  aada  baeaaaa 
Inwaaeal  aad  phaaad  laplaaaacatloa  aathoda,  bat 

eha  aboaa  aavaa  tacbalqaaa  aaBeapaaa  ehaaa  aaehada. 

Ihbla'  6  praaaata  tha  aathada  aad  key  ehasaetasla- ' 
clea  af  aadala  latagsatlaa  taatiag  atsataglaa. 


Stow  Kwl 

Ite  cad  ohjMtlM  «f  all  CMClag  and  valldatiaa 
actlvlelaa  la  to  oaanro  that  Um  daliaarad  aofcaaco 
fcadoat  aatdaflaa  all  apocKlad  faoecloaal  aad  par- 
foaaaca  ruatraanta  aad  tko  IdattKlod  doalga 
objaetlvaa  (rafaraaea  10).  Zf  taat  eaaaa  ara 
aalaeead  acsieclr  lAth  ebaaa  hlflelaool  alOaeeivaa 
la  adad.  tlMa  Cha  aae  of  taac  eaaaa  la  aoe  oaeaa- 
aaHly  rapraaanrarlTa  of  eho  aacleipacad  opara- 
aaaga.  la  akiak  eaaa,  caLlakiltty  of  eba 
aofcwara  la  ooc  aoeaaaarlly  doaoaatratad  aor 
gaaraataad.  It  la  a  fraqaaat  oaeorraaea  to  flad 
aoftaara  arxoca  darlai  oparaciaaal  oaa  that  into 
aoc  dtaeoaaxad  durlag  taaclag  ba eaaaa  ao  eaae  eaaa 
avar  azarelaad  eartala  aaeeloaa  of  eoda 
(rafarakca  11). 

Syacaa  caaclag  la  probably  eka  aaae  alaaadaracood 
fora  of  caaclag.  fkaecloa  caaclag  la  cha  caadag 
of  all  foaecioaa  of  cka  eoaplacaly  lacagraead 
ayacaa.  Saacaa  caaclag  la  cka  arocaaa  ef  crrlaa  co 
flad  dlaMaoaaelaa  batwaaa  cka  ayacaa  aarfoTMara 

aad  Ica  erlalaal  o^lacclaaa.  ^acaa  caaclag  la  a 

valldacioa  procaaa  whaa  le  la  doaa  la  cka  aad- 
eaar'a  aecaal  aaalroaaaae.  lowaaar,  «haa  cka 
aecaal  aaeltOBMaa  la  aoc  atallablo,  ayacaa  caadag 
la  a  oalldadaa  pcoeaaa  aklch  la  patfacaad  la  a 
alaulaead  or  caac  aadroaaaac  (rafaraaea!  10). 

Syaceaa  caadag  of  eaa  cagalrao  aora  ecaaddcy  cbaa 
cka  caaclag  aacboda  daaexlkad  pradoualy.  Oaalga- 
lag  good  ayacfli  caac  eaaaa  aay  cagalta  aoaa  aora 
lagaaalcy  Cbaa  oaa  ragalrad  eo  daal^  cka  ayacaa. 
Ma^  of  eka  eypaa  of  caaca  ohleh  aay  ba  aaeaaaaiy 
dorlag  ayacaa  caacld||  arc  aaaaarlaad  la  cabla  7. 

tou  7.  mu  or  man  znts 


Tka  eholea  of  coola  aad  eachalgaaa  oaad  la  cka 
aaaaraaea  aochadology  ac  eka  aadala,  lacagradoa 
aad  ayacaa  laaaia  dll  ba,  la  pare,  dlecacad  by  eba 


eeapladcy  aad  edcieallcy  of  eba  aoftaara  bolag 
caacad,  aa  aall  aa  eba  raqdraaanca  lapoaad  by  Cha 
eartlfleacloa  prooaaa.  Tka  aad  goal,  of  eoaraa,  la 
a  digital  fll^c  eoatrol  ayataa  la  cha  Idaadflca- 
cloB  aad  allalaacioa  of  all  arrora  at  aaek  ataga, 
aad  olclaataly,  eoaflraatloa  of  chair  abaaaea. 

Tka  applleaclon  of  caaclag  aad  aaalyala  at  eba 
oodula,  lacagradoa,  aad  ayacaa  laaal  dorlag  Cha 
daalga  aad  eoaocraedoo  (eodlag)  phaaaa  will  aoc 
oaeaaaatlly  prodoea  a  ’paefaeC  aoftaara  ayacaa; 
boaaaar.  It  eaa  ba  lafarrad  tbac.  If  a  oocbodology 
la  odapead  aad  earrlod  oac,  goolicy''  aoftaara 

alU  ba  Cha  taaolt.  Ikrcharaora,  if  eba  caadag 
ergaalaacioo  la  aoeeaaaful  la  laplaaaatlag  aa 
latogratad  paebaga  of  taola  aad  tadnlqaaa,  Cha 
verlfleactoa  aad  valldacloa  will  ba  aeeeapllahad  at 
blgk  laaaia  of  aoauraaoo  ood  at  tka  laaat  eoot. 

Irror  Maaagaaanc  aad  Padoadoacr. 

la  addicloa  to  Cha  daaolopaaac  aad  *"i-g  oothod- 
oleglaa  aacabllahad  dorlag  cha  doalga,  eeaaetaecloa 
(eodlag),  aad  caaclag  phaaaa,  cha  aaaaraaea  oaaaao- 
aaac  of  a  digital  flight  eoactol  ayacaa  aay  ragolra 
choc  cha  ayacaa  ba  daalgaad  oaeh  choc  arror  aaaaga- 
aaot,  aodcotlag  for  falloro  eaoddoaa,  aad  radoa- 
daaey  ba  laeludad  la  eba  aarloaa  topi  Manfarinn 
atagaa.  ‘Thaaaad  for,  aad  azcaac  of,  falloro 
aoalcorlag  lo  dacataiaod  frea  tha  aatora  aad  arehl- 
caecora  of  eho  ayacaa,  aad  lea  roqolroaaaca  aad 
eddeallty.  Moa  aaadod,  aoeh  aodtorlag  aay  bo 
aeaeapllahad  by  oolag  debar,  or  a  eeablaacloa  of, 
cha  foUoolag  approoehoai 
* 

•  ‘Mlalaal  fadaadaaey*  (ZadapaadaaC  aad 
Idaatleal  aohayacaaa),  oteb  eoaparlaoa  aad/or 
aodag. 

'Tadooa  eypaa  of  aalf-taadag/bullt-la-caat 
(BZD  dchla  ooeh  ladlddool  ayataa  or  aabayacaa.* 

’Uchor  oachod.  if  ehareogh  aad  eoaprahaaataa.  eaa 
prodda  for  ’fdZXp-PUSZyi'*  or  ’ydZlrOPIIATZyi' 
erttleal  ayacaa  oporatloa  oaoclag  cha  opproprlaca 
probab&Uacle  raqolraaBaca  of  cogaladoao  ooeh  oa 

rig  u.i3oy.* 

*1  poadbla  aachodology  for  cha  aanagaaaac  of  bock 
BUOU  aad  PAZLOUS  la  praaaacad  la  flgora  4.’ 

"Salf-eoaclag  (BZT)  la  ladlddoal  ayacaaa  or 
aobayocaao  eaa  goaarally  ba  ooffielaacly  eaapra 
hoaalTa  oaly  for  eoapatarlaad  laplaaaacaclooa. 
Whaa  oaod,  eho  folloalag  caehalaaaa  (or  chair 
ogolralaaca)  era  eoaoeoly  aoployad'  (rafaraaea  12): 

CPU  Magaeade 

Boa  Moaory  Cbaeb  ac  Peaar-Up 

Ztaracioa  Hoolter 


^vUa/loafievilaai  \ 
tmmt  Haalcw 


{  04  (e)  eta  caea  ac  which 


iaahtaah  af  Gaahsai  tarfaea/Saraa  Maieiaa 
tarfawMtaa,  taaala»at  ar  Uaie  Mnieaclag 
Octara  m  hpfrarrtata/taaaaaacy 


ua  ta  aaatal  la  lacfa  aaCcaua  iwaliUMBf  pca- 
Jaeca;  taaaaac,  etalr  etadlhlUcy  far  pcaitctlag 
waxy  Urn  faUaca  caeaa  taa  aac  taaa  aacahUahai 
(i.a.,  la  eta  ataar  af  lOrS  ea  l(r*)  at  eta  yra* 

aaae  eiaa. 


U  eta  ta— — e  eiaa.  eta  affaaclwaaaaa  af  aaeh  af 
ehaaa  aMltaea  (hallc-la  eaat/faalt  laaUelaa  eaat) 
taa  aac  taaa  — tehllahai  ia  eataa  at  yasaa—  af 
eaaanfat  aor  haa  eta  ctaaclwa  a— t  af  tahlaM»> 
eaclaa  af  ehaaa  eaahaleaaa.  la  a  4tgteal  fUchc 
eaaCMl  aya—a.  baaa  aafahllataf.  laaBaart  le  aiy 
ta  iaf— xaf  ehac.  if  a  ayacaa  la  laaalaeaft  eaatai, 
aaf  tapi  — anf af  ae  eta  eaapaaaac«  ataala.  aatayaeaa 
aeacaa  aiehaae  ‘aaaa  laml*  af  Bnaifortu  caaacata, 
la  eta  la  aawica  ayaeaa*  eta  acahahliiey  af  4acaa> 
elag  aa4  raeavadag  fraa  a  alagla  ^paeaaelally 
caeaaccaphlc*  fatlara  allX  ha  lacraaaa* 
(rafacaaea  12). 

— a^aea  aad 


fallara  affaeea  aaehada  far  aafeaara  asa  awaa  la— 
faaalapaf  ehaa  aafcam  rallahlUey  aaehafa,  aaf 
faaiaa  faolea  la  eta  Aaaalaaane  ata  aaaBfaeeaca 

af  eta  IMX/nSZ  Chlpa.  which  aay  ta  lapaceaac  ia 
wary  Iwrga  waala  lae^aead  drcalea.  — y  aae  hawa 
taaa  laclaiah  la  aalaelag  rallahlXiey  aatala. 

Ita  Hawalataacf  af  aatoaaead  ecala  (far  aaaaaalag 
aafeaara  arrara.  eta  aan  aarMaa  laearfaaa,  aaf 
daalga  faalea).  la  pragraaalag,  haaawar,  eta 
aalaelag  eaala  aay  llalc  eta  acapa  of  eta  aaehof 
aalaceiaa  pracaaa  ea  aalaelag  rallahlUey  aad 
fallara  affaeea  aaehafa  which  arc  Ualcta  la  ehalr 
capahlUey  ea  folly  aaaalaa  all  af  eta  laear- 
ictlnaa  ehae  aay  ta  lapnrtaat. 


Ita  aaacaaaca  af  flaleal  hachwan  aa  eta  actaarr 
aaflw  far  fUghc  caaeral  haa  paraUalaf  a  eraai  af 
laara— lag  eta  aoahar  aal  odelaallcy  af  faccioaa 
parfaraal  by  eta  fllghe  caaeral  ayacaa.  Thaaa 
faceara  taaa  laaraaaal  eta  aaal  far  paracaaal  wieh 
daalca*  aaaagarial,  aai  ragalaeacy  raapaaalhUleiaa 
ea  ta  faalllar  oieh  raUahtlley  aal  falJLsa  affaeea 
prallcClaa  aachala  tanES3r”apaUcaeSiiea 


Tta  aaal  far  aalaceiaa  af  aeaca  af-rheare  aaetala 
la  Irlwaa  by  eta  argaacy  af  aaar-cara  Ugleal 
fllghe  caaeral  ayacaa  (mc$)  waillaelaa  rofaiaa- 
aaaca.  Ita  aoabar  af  aaah  ayacaaa  appraachlag 
aparaslaaal  waa  aakaa  1C  appraprlaca  ea  aaalga 
higher  prladcy  ea  chair  aaalyala.  Tta  aachal 
aalaceiaa  far  eta  wadflaaclaa  aal  waillaelaa 
praaaaa  la  baaal  aa  a  aac  af  edcada  whlta 
rcOacc  aachal  aaala  aal  waahlUcy.  Ia  eta  aacata 
llahaaae  af  a  aartalalagy,  ic  la  laalaal  ea  laclala 
(aal  aaalyaa)  eta  faUawlagi 


Tta  eaca  ‘rallabUlcy  aaalyala*  la  waal  la  a  braal 
aaaaa  ea  rafar  ea  awalaaelaa  af  eta  eapaUUcy  af  a 
ayacaa  ea  parfara  lea  lacaalal  fwacclaa  for  a 
apadflc  laearwal  aalar  aeacal  aparaclaaal  aal 
aawiraoBaaeal  eaalldaaa  (rafaraaca  1).  The 
taeanlal  fMaflaaa  far  OtCS  arc  faftaal  la  eaaa  af 
aaaaar,  aarwa,  aal  raapwraeiaaal  cagalcaaaaca  for 
aafo  fllghe.  teUabUley  «**»t*«*  caaollarw  eta 
race  ae  which  fallorao  ocewr  aal  eta  lapace  af  a 
tarelawlar  fallaca  aa  ayacaa  yacfWBaaea.  *laU- 
ahtlicy*  ralac—  ta  eta  prwtaMllcy  af  a  fallara 
aecwrdag  ae  apadflc  palaea  la  eiaa,  while 
*fdlara  affaeea*  era  eta  raaalea  af  apadflc 
fdloroo. 

Ita  pcaboMllcy  of  ilfplaaa  fallara  laa  n  fallaca 
af  eta  DPCS  la  cagalcol  ea  ta  aaeraaoly  lapratabla. 
*lBenaaly  lapratabla*  la  oaaally  cahaa  ea  aaaa 
eta  pratahlllcy  of  Bar— eraphla  grct  fallaca,  ad 
la  aa  eta  odor  af  laaa  ehaa  lOr*  par  baar;  wtrtla 

la  eta^  eaaga  af  laaa  ehaa  10*^  par  haw  (rafar- 


caUahlUty 


baa  10*^  par  ba— 
—  ehla  lawal  af 


caUaUUqr 
fallaca  afftaca 


faalea 


affam).  Ue 

id  —tala  ml 

(rafocaaaa  U) 


of  aachala  dlraaa  eta  fine  eoa  faecata 
ataara  ralladUd  ad  hadoaia  fallara 
llehawgh  a  aata—  at  adcaaca  tollabll- 


la  gaaocal,  i 
ill  all  (a)  Thi 
n  la  eta  aafi 


taa  bacaaaa  eta 

adglaallyi  (b) 


ddta  aaaaaoa  ad  fallaca  pacta  eaadac  af  warlaaa 

ad  ahbayaCM.  CBaht— eiaaa  af  ladwltaal  fall- 
wroa  aaae  ba  aaadlard  whaa  aaalydag  a  fade 
eoloraae  ayacaa  laalga.  la  a  raade,  ayacaa 
fallara  probability  aeaala—  af  aaay  pcoteea  ad 
awBB  lawaldag  atabara  eloaa  —  aac  ad  aoabara 
cloaa  ea  aoro. 

I— aded  ace— acy  la  a— h  eeapacada—  earn  bo  l—e 
^c^rood-of f  orcera.  Xa  dlleiaa. 


faalea 


lagariekB)  «n  tmfmttA  Miag  tx«meaca4  aarlM 

cl—a  waif  waxf  tawm  aacfclaa  to  aachlM. 

laltaMXity  auXr*X*  WCS  ra^atna  tl«araaa 
a— rliiali  aaamaamf  la  ortar  Car  cka  raaalca  aa  ka 
aaaakU  Car  eha  ayaatClcatlaa  aC  eka  irakaMltty 
clac  tta  ayaw  alll  parCara  lu  laraaiaC  Caaeciaa. 
AaaaaCai  aaCClalaatXy  aeearaca  data  la  aaallakla, 
eka  aaalyala  caakaHaa  akaaiC  ka  eapaUa  aC  aala- 
calalag  aaearaey  la  cka  caayacadaaa* 

Ika  aacka4a  mwi  tax  praCiaclag  raliakillcy  aaC 
fallara  aCCaaca  Baaei 

fraai4a  cka  eapaklllcr  at  aaaaaaiaf  cka 
daalraa  prakaklllcy  aC  aaCa  CUgkc  ea  cka  aeeataef 
raaalrag  (lOrS  ca  par  Cll«kc  kaar). 

fcoparlf  Ciaac  all  Callara  aakaa  at  naaplar 
OVCS  areklcaecaraa  Caalgaail  ca  lacarCaea  dck  cka 
aircraCc  alaacrlaal  ayacaaa. 

laalaia  all  Callara  aCCaeca  aaanriafai  nick 
dlflteX 


Xacacaiccaac  Caalca 
traaMlaac  Caalca 
lacaac  Caalca 
Xrrar  iacaeciaa  aackaCa 
Bcrar  raaaaacy  aekaaaa. 


Vtckaac  aaearaca  aai  aaaalagfal  4aca.  ic  alll  aac 
ka  paaalkla  Ca  rnapafa  ayacaa  Callara  prakaklllclaa 
Ca  cka  laalrai  arCar  at  aagalcala.  Daa  ca  cka 
klgk  ftrahakl  11  cy  aC  aaCa  Cll^kc  aklek  cka  BVCi  aaac 
pnwUm,  cka  laca  Caacrlktag  ckaaa  ayacaaa  aaac  ka 
aaearaca  aa4  laelaCa  cka  Clacrlkaciaa  aC  cka 
Callaraa  aa  aall  aa  cka  "aapaeCaC  ralae*  alaea  cka 
Calla  aC  cka  dlacrlkaciaa  ara  layarCMC  (raCaraaea 
14).  Marallae  aad  SJaraaa  (raCaraaea  15)  kark 
aacllaaA  aa  appraark  far  applleaciaa  aC  “rallakll- 
icy  aaalyala*  ca  aa  aacalaad  ayacaa  eaacalalag 
eaacxal  akaal  scaarlac  (cn)  aai  Cacayary  ZI  aal 
XZZ  eapaklUcy,  aa4  tatSaai  cka  rallaklUcy 
rayalraaeaca.  Chair  appraaak  la  aa  Callaaat 

*1ka  Callaalac  aaaayclaaa,  aMraaalay  cka 
rallakiltcy  ■aaaawaar  at  ckia  cypa  at  Caae* 
claa.  are  iaaamt  pardaaaci 


Zaelaia  craacaaac  at  all  at  cka  Callaalaf 
Caalcat 

n^ical  Caalca 
traaaiaac  Caalca 

toaal  (alacla)  Caalca 
Marrlkacak  Caalca 
Pacacalaaac  Caalca 
Zaiacaialaaac  Caalca 
Oaaalapaaac  Caalca 
Zacaraeciaa  CalaUa 

iBpllalc  la  Cka  rayaliMaac  Car  aaCala  ckac  aeaa- 
racaly  prallae  cka  rallaktilcy  aaC  Callaaa  aCfaasa 
Car  ckaaa  cyyaa  aC  Caalca  (la  cka  ayacaa  acekli> 
caacaraa  ablak  aay  ka  iafalayaC),  la  cka  aaaC  far 
aklah  aUl  ka  lapac  ca  cka  aaCal.  Ocaacaday 

4aca  la  a  rail  raiayalaaC  prakUa  la  rallaklUcy 
aaalyala  at  alaacrlaal  ayacaaa.  Za  aaay  aaaaa* 
appradMdaaa  aal  -kaac  cy-  aal  "aarac  aaaa* 

addeal  rale  at  OVCS  la  rtTplaaa  aaCacy  aaaaa  tta 
ayacaa  Callara  prakaklUcy  aaac  ka  calca  aaall 
(l.a.,  10*9  eo  10*9  ptx  kaar).  Saaaral  aaciv* 
aaadaal  aaCala  haaa  kaaa  laalyaal  Cor  eoayaday 
eka  Callara  prakaklliey  at  eaaylaa  ayacaM.' 

■a  aaccar  haa  aaearaca  eke  aoial  wwf  ka.  laacaarara 
layac  laca  alll  raaalc  la  aa  laacaarara  aadaaca  at 
ayacaa  raUabUlcy. 

Zc  la.  ckacaSaca.  lapacaclaa  chac  aaearaca  laca  ka 
aallaacal  aa  llyical  ayalpaoac  aaal  la  Cllybc 
aaacaol  ayacaaa.  The  laca  akaali  laaarlkai 


*(1)  lha  alreraCc  alU  aac  ka  llapacekal  aa  a 
-raraaaa  Cliykc  aalaaa  eka  CSS  Caaeciaa  la 
eaaplacaly  Caalc-Craa. 

*(2)  Tha  aapaaara  claa  aa  aklak  eo  kaaa 
pradcclaa  at  aaacaya  ayacaa  Callaro  peak 
aklllcy.  or  aMraya  kaaad  tlak.  dll  ka  eha 
avaraya  Cllyhc  Oaraciaa  at  ^ac  craaaparca 
ealay.  or  aypwidaaraly  l-koar. 

% 

*(5)  the  adcw  claa  aa  aklah  ca  kaaa  eha 
pradaclaa  at  apadCle  ayacaa  Callaco  pcak> 
aklllcy  far  a  laay  Cliykc  dll  ka  10  hoara. 

‘*(4)  lha  ayacaa  aaac  pre«14o  Callaco  acacaa 
taileaciaa  im  daa  ca  allaa  Car  a  alalaaa  30 


*(S)  kacolaal  Caaedoa  Callaco  (eaaylaca  laoa 

eaa  eaaUdoaat  (l)  zc  aaeaca  4arli«  eha  45 
aaaaola  Collaalay  alarc  kelyhe  paaaaya  la 
Cacayacy  ZZZ  aaollclaaa;  or  (2)  le  aeeara 
larlay  eha  aaao  45  aaaoal  phaaa  at  Cacayacy  ZZ 
or  baccar  dalblUcy.  aal  cka  pUoc  Calla  eo 
raaaaar  aaacral.  Die  eaahlad  pmkaklllftaa 
aC  aaeolaal  Callara  aal  Cacayacy  ZZZ  aaachar, 
or  aaeolaal  Callara  aal  pUoc  Callara  eo 
laaoaar,  caapaeciaaly,  aaac  be  ahaoa  eo  be 
ayaal  ea  or  laaa  ehaa  1  a  10*9. 

”(f)  Uloday  Cor  a  1  pareoac  prokabUlCy  at 
Cacayacy  ZZZ  aaachar  aaall claaa.  aklah 

aypaaia  ca  ka  a  eoaaarradaa  aoaaapcloa  Cor  a 
aorlldla  aaacaya  bead  am  — aaachar 
acacladaa.  eha  raadc  la  a  rayalral  aaeolaal 
fiBiattaa  Callara  prakaklliey  ayaal  ca  ar  laoa 


1  s  18”'  larnUrngm  trokafeUley 
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w  kmw  tUttiUtr  aC  MS  la  1.800  haa  kaaa 


•t  Oka 

Ly* 


cMa  taaaiw  la  a  aaoatoai  aatalaai  failara  eaao 

yraOshlXlcy  of  1  a  lOr*  or  Xoaa,  la  ochar  eaaa 


ilaoy  aUah  «tU 


(1)  eaaacraaUaa  aO  eka  (aaU  icsalft  aa4  (2) 
eaaoaeatlaa  aO  eka  prafcakillqr  af  eka  avaaea 
aaaaliaraO.  Xa  aaaa  appllaarlaai,  aal^  eka  flase 


aapaat  la 


”(7)  kBialrtao  aa  aatalaai  faanrlaa  tallaro 
pcakafeAliky  ^  1  a  Itf*'  ar  laaa  ratalca  la 
■■aMaafi  4aa  ea  aatalaai  fatarlaa  Xallara 
kaltj  aatraaoly  laprakafclai  laaa  ckaa  aaa 
■Btliaaf  la  paaaaat  iagr  Jac  rraaapert  acaliaat 
iata  okaa  aweaalaacaly  aa  fatal  laailac 


eka  affae- 


Vaalaaa  eaakaltaaa  aalac  fat  • 
elraaaaa  af  alraraft  aaapaci 


eko'^Siakillcy  aai  aafacy  af^lBL^e^^UMn^l 

■yafaaa  aai  iXpltal  aataalaa.  tha  raiktHan  aaa 


xa  ete 


Tka  atarciag  palae.  far  aaak  teale  eraa  la  eka 
aalaettoa  af  aaaa  partiaalar  oaaae  (aaaally  w 
Miaatrakla  oMaa)  far  ataiy.  Xa  aaoc  prat  I  aaa 
ekara  la  aara  ckaa  aaa  .cypa  af  fallara  eo  ka 
eeaaiiaiai.  Xa  aaak  caaaa,  a  aaparaca  faale  eraa 
oaac  ko  laaalapai  for  aaak  cypa.  lanplao  aaali 
bat 

(1)  laaa  af  alraraft  tkraagk  eeacral  faUara. 

(2)  laaa  af  all  alraraft  paalclaa  lafnwaartaa. 

(3)  laaa  of  Carapary  ZI  laattag  oopahUity. 

(4)  laaa  af  araa  aavlpaclaa  iwao)  eapokUl^. 


coot  af 


ea  faearaiaa  eka  raltakllley  iaa  ea  eka 
rforalat  rallaklll^  eaaciai. 


af  faale 


gaaeai  aa  eka  ’«ap  laaoi 
tap  of  ^  faalt  eraa  aa 


to  cha  oaay  faale  eolaraat  aaakltaacaral  aaaaapta 
ahlek  ara  paaalbla,  aai  tka  faat  ekat  caatlag 
raaatzaa  ehae  eka  mcaa  iaalA  bo  rnaalrrai  to 


Qaaa  Ma  cap  aaaat  haa  baaa  aadaaeai,  eka  aaac  atap 

aaa  kappoa.  Xhla  aaaarraciaa  la  iaaa  tkraapk 
aaa  af  a  apodfla  eppa  af  gropk  atraatara  haoaa  aa 
a  eraa,  haaaa  eka  aaaa  faale  eraa. 


akiak  aaa  ba  aaai  ea  iaalpa  fade  eolaraat  arapa 
clap  ayaaaaa  aa  aall  aa  aaalaaca  eka  iaalpa  at 
eaailiaca  fade  ralaraar  aaapaaao  ayacaaa  prlar  eo 

akiak  laplaaaac  the  aaailiaca  jaalpa. 


aae  jaae  a 

ICO  ar  eka 


Tha  eaaaeraeciaa  af  a  naaplara  fade  eraa  praraaia 
*ffeaa  eka  tap  iooa.  Iko  cap  aaaat  la  iaflaai,  aai 
tiBM  wPiMUl  ImIAjc  tlM  m 

fliMHH  (JWM  inPMtfUl  JWIC  bttXiW 

cha  top  aaaat  ara  iaflaai. 


partlaa  aaak  aa  eka 


af  eka 


eaataal  af  a  ooft> 


llT^  wwapaleiaa  af  eka  ak^Ha^wtalraaaac, 
iaaalapai  aa  aaalytfad  laliakHIfy  wid  odlai 
Caaqwcar-iliai  Oaiaaiaat  Oyataa  lallaklliey 
aadyaia  (CMMd  to  htadt  ckt  aadyaia  af  faale 
ealaraae  aaidar  taiaaiaar  flipke  aaaeial  ayaaaaa. 


Thla  aatdaaaa  taell  a  load  af  faBMaeaed  aaaaca 
la  raaohai.  tha  aacara  of  ehia  fMiaaaaed  lard 
aaa  ba  aalactai  far  the  parpoaaa  af  a  partiaalar 
praklaa.  It  aaali  ba  fallaraa  af  ftai—iaeal 
aafpaaaota.  aaak  at  raaioeara  ar  aaliar  jaiaet.  It 
aaali  ba  fallara  of  aajar  aaboytcaaa*  aad  aa  aa 
laardd  aaalpariaa  aaie  ar  a  partiaalar  eoapaevr 


la  to  eka  aaaatraa 
aaliarlap  apaaifle 
a  iMMder  aay  ba 


te  eaaaape,  ckia  U  aU  chi 
claa  af  fade  eraoa.  Xa 


faale  eraaa  kaaa  boat  atialy  aaai  la  aaay  eypaa  af 
raliakiuey  aadydat  alaaa  iaralapaoac  of  eka 
rankaHaa  la  eka  aady  lOiO'a.  Tha  eaakaltoa  la 
ataatpcaally  faieo  alapla.  chaaik  appllaarlaa  to 
taaltaria  ptaUaat  aav  ba  lakarlaaa. 


rapalrai  ea  fie  eka  paaklaa  lata  ehla  fraaaaaafc. 
Par  aaaapla.  la  cha  fade  eraa,  dart  la  aa  aa* 
plldc  raan^fclaa  af  daa.  Ihia  aaa  ba  laataaaa. 
at  laaac  la  aaay  eaaao,  by  riaa  ralarai  iaflalciBa 
af  tvaaea.  far  aaaavla,  a  tap  avaat  aodi  be 
iaftaai  aa  laaa  af  aoaerd  iartao  •  apoelfla  perlai 
af  dBB.  aaak  aa  flpd  appraaak  Mi  laad^.  tf 
ckaaa  la  aara  that  aaa  elat  parlai  af  laearaac.  le 
aay  ba  aaaaaaary  ea  aaaacraae  a  ilffaraar  fade 
eraa  for  aaak  claa  parlai.  aai  far  aaak  tap  aaaat 
la  aaak  claa  parlai.  Caaeapcadly.  ehla  la  a 


afpcoaeii*  tat  eta  tabor  taoolood  to  eoo- 
otroettat  oobt  fooie  erooo  obooU  ta  eoootaorrblo 

AtaOt  it  ta  oanaaorT  for  eta  aaolyoe  eo  booo  a 
oorr  good  iwiafefiiln  of  eta  oroeoo  bolag 
IfmA,  It  ta  tapoteoae  ebae  all  oqr*  af  roorblag 
eta  cog  oooat  ta  gotcxaita  ta  eta  txoa.  Itaco  ta 
ao  gaaiatal  mf  to  aaotao  cbta,  tat  eta  aoro  eta 
aaalgac  taoaa  aboae  eta  worktag  of  eta  ayacoat 
eta  tear  Utaly  eta  aaalyae  ta  co  oaactaofc  faiXasa- 
prniatilag  aaaaca  or  cnabtaacloaa  of  oaeata. 


taeoMtaactaa  of  lallara  lrotabl1«ctaa> 

Oaoo  a  faata  traa  baa  baaa  faaatagaf,  le  ai^  ta 

taoirabta  co  tacaiataa  eta  yrotabllicy  of  eta  cog 
aaaac.  la  octar  eo  do  ehtat  ie  ta  aoeaaaary  eo 
kaoa  eta  pEObabfltrtao  of  eta  fuafMantal  avaaca. 
Xf  eta  faadaaaaeal  aaoaca  ara  ladogoadane.  eta 
daeaxalaaeioa  of  grotablllciaa  ta  rotaclvoly 
aeradgtafocaocd* 

Kobabdllcy  Baagatirloaa  acare  ac  eta  boecoa  of  eta 
eroo  aieh  eta  faadaaaaeal  aaoaea  aad  groeood 
uyaard.  aatag  fotaataa  at  aoah  aeaga  aatU  eta  tag 
ofoac  ta  raodbod  (eoforaaco  16). 

Xa  eta  aaoa  of  a  dlglcal  fUghe  oaoeaol  oyacaa.  eta 
aaolyaea  ooagaead  eta  foUoalag  ataataa  aacanaao* 

(1)  rrobobdUey  of  aaeeaaafal  oa-etaa  teadfag 
ae  eta  orlgtaol  daaetaoctaa. 

(2)  grobabilicy  of  aaeeoaafal,  tae  laeo» 
(boaad  oa  fllghc  aiaagtaanr  looa  grtar  eo  liadtag 
gtaao)  laadiag  ae  eta  orlgiota  doactaacloa* 

(3)  rrotabtucy  of  diaaretag  aad  aafoly 
laadiag  ae  eta  alearaaco  daoelaactaa* 

(4)  frobobiUey  of  oboretag  (dao  eo  Xoaa  of 
all  agoBoa  alcb  oaly  a  rawialag  aad  oofaly  laadiag 
at  eta  odgta. 

(5)  rroboblUcy  of  taoo  of  ataorafe  doriag 
eta  olaaloat  aad  grababtlley  of  looa  of  olrerafe 
dortag  oaoh  gbaoo  <tafaeaaaa  14). 

amtnc  wiitf. 

Ita  aaolyciool  aolaeloa  of  eta  daal  dual  ayacoa 
groblaa  oaao  ehroo  oadal  Uaata  olaaloa, 
foaoeioa*  aad  eoagoaoae  •  ta 

alch  raagaac  eo  ataolaa  oacoaao*  la  aood  eo  aaaaa-* 
oodaco  eta  lamo  oaihar  of  erajoccoalaa  ta  eta  baoo 
(1.0. .  aaagaaaac  laaal)  aodal.  grotabdllcy  aeaga 
faiiaaa  aaa  goofoMd  oolag  eta  oaerta  aalcigllaa*’ 

eioa  granadagoo  eo  aaolyaa  eta  foal  daal  ayaeoa. 

Tta  aaaaagliabaaae  aac  la  b  ■  ag.  ax.  ag  abaro 
eta  og  fogaaoaae  agoalfta  olaalaa  oacaaaaa  (l.a., 
aooaagllataaae  laaola)  of  lacoraac.  Xa  goctloalar. 


ag  ragroaaaca  aafo  fllghe  aad  aaeeaaafal 
laadiag  ac  eta  grtaaxy  doaelaaelaa; 

ax  ragroaaaea  aafa  fllghe  aad  aaeeaaafal 
laadiag  ac  eta  aleotaaeo  dagrtaactea; 

ay  rogcaaoaea  loaa  of  eta  alxerafe  (aaaafa 
fllghe  or  aaaaeeaaafal  laadiag)  (reforaaea  i*). 

Xta  foalt  erao  far  “leoa  of  eoaerol'*  ta  a  doal-dool 
aoaflgnraCloa  ta  aboaa  ta  flgoro  3.  Thla  faolc 
eroo  la  oao  of  aaay  toyloaol  faolc  eraoo  etac 
oBold  bo  daoolagod  la  ocdor  eo  aaetaaca  grabobll- 
leioo  aaaoelaead  oltht  (a)  Tta  aaeeoaafol  eoo- 
gloeiaa  of  eta  olaaloax  (b)  gorclal  eoaglaclea  of 
olaotaat  aad/or  (e)  loaa  eoaerol  raaaleiag  ta 
*loaa  of  alrerafe*'  (rafaraaea  14). 

Ita  grobobUieioa  (of  folloro)  aaaoclatod  ateh  aoeh 
laaal  of  eta  logle  eroo  are  oaod  ta  eta  caogaeatloo 
of  ayocao  rallahlllcy  aad  faaecloaol  raodlaoeo 
ahtah  are  — ta  eta  coaeoae  of  a  ’ataga 
tarhaa  oodol*  aoah  aa  eba  CbUU  aadol  doaologod  by 
taaroltaa  aad  bjacaoa  (rafaraaea  13). 

Ita  ‘aeaga  Marhoa  aodal*  aaalyooa  acagoa  ahleh  !»• 

eladat 


faolea 

faolea 


OoCaeead  SCago  lOUarao 
BOdiCactod  tcago  fallaro 


ta  oaagto  of  a  aeaga  Marhoa  aadol  ta  groaaaead  ta 
flgoro  d  aad  rafaraaea  17.  Tta  ‘aeaga  Marhoa 
oadal”  ohoo  oaogloeod  oaegaea  eta  data  ta  tahla  8. 
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ItaM  •oaiTtleal  rM«lu,  cMflad  «leh  tte  teeailad 
entl«fto«  of  elM  faale  erMti  thoaltf  nsvit  la  aa 
aeoaraca  asttaactaa  at  tha  eoapoaaac.  aotela.  aad 
ayacaa  amllakUlcy  aad  potaaclal  fallata  caeaa 
baaad  oa  a  ayseaa'a  approach  co  aralaatlag  the 
aifaeciaaaoaa  of  tha  eaapnflin  aystaaa/oiihoyoeaao 
la  a  diplcal  Olght  eoBCrel  apocaa  (rafocaaea  17). 

Carcaacly  aoallahla  aaalycle  aodala.  aceh  aa  fldlUd 
aad  Caale  traoo  eaa  ha  uaad  aa  toola  to  aaalac  la 
tha  daai^,  aatlaaorlng  daaalopaaat,  aad  earti- 
fleatloa  of  fu^e  eoatzol  ayataaa  aad  tha 
apaelfleatloa  of  tha  fallaro  aado  aad  oaocall 
ayacaa  rollahiltty.  daaaaaaaat  of  oyaoaa  ralla- 
hUitjr  raqalxoa  aaaoaaaaat  of  hacdoaxa  opacatloaal 
faaita,  daalga  faalta,  aoftoaro  arroca,  aad  aaa- 
aaehlao  latarfaeo  faaita.  Aaclytlc  aodala  aad 
aathada  eaa  pcoalda  oaa  aapaet  of  tha  total  aqoa- 
tloa.  Tha  appUeatloa  of  thaoo  aodala  aaaaca  that 
tha  aaftwaca  at  tha  aodala,  laeagraclaa,  aad  ayataa 
lovola  haao  booa  adaqaataly  taatod  aad  arc  frao 
fxoa  axsox. 

la  tha  daalga  phaaa,  aodala  aad  aothoda  eaa  ho  uaad 
to  ooaluato  the  iapacta  of  eaadldata  ayotoa  arehi- 
taetarao  aad  faalt>«alacaaea  toehalqooa.  Soaaltlv- 
ley  aaalyala  eaa  bo  parfotaad  to  aaaaaa  tha  lapoeea 
of  Tarlatloao  la  laaala  of  coduadaaey  aad  la 
affaetlvoaaaa  of  eoraraga.  Zt  will  uaually  bo 
aufflelaat  to  aodol  eoaacago  aa  a  alagla  paxaaatar 
for  aaeh  fault  typo  of  lataraat  rachor  thaa  aodol 
the  eoapoaaata  of  eooarago. 

Aa  tha  ayataa  aauoa  lato  anglitaarlag  davalopMac, 
aoro  aodal  eapabiUtloa  aro  toqulrad  to  bottar 
roproaaac  tha  oparatloa  af  tha  barduacc.  Marc 
da tailed  iaroaclgaeioa  of  roeouary  aahaaaa  aad 
raduadaaey  opdeao  aay  ba  oaad  to  aaalat  aaglnoara 
with  daalga  eholeoo.  Ateaatloa  ahould  alao  ba 
gluao  to  tha  ayataa  raltahlltty  oadaoto.  If  It  la 
laadoquata,  aaalycle  aodala  aad  aathada  eaa  halp 
Idaaclfy  thoaa  auhoata  of  tha  ayocaa  uhleh  eauaa 
the  aaat  fallurao.  fault  truoa  aad  failure 
aadoo  aad  affaeta  aaalyala  (fWA)  (rafaraaeaa  18 
aad  19)  eaa  ba  uaad  togachor  to  aaalac  daolgaara 
la  Idoacifylag  poaalbla  eeahtnacloaa  of  ffnapnnaar 
falluraa  uhleh  roaulc  la  ayocaa  fallaro  aad  tha 
affaeca  of  particular  faulta. 

Aaalycle  aodala  aad  aachada  eaa  aupporc  the  eerci- 
fleadoa  praeaaa  through  aoro  docallad  aaalyaoa  of 
the  typaa  aocad  abovo.  Kaay  lapuc  data  ualoao 
ulll  bo  ootlaacaa.  ’Beat  eaae*  aad  *uorac  0000* 
aaalyoaa  eaa  bo  parfotaad  to  dacaxalaa  beuada  of 
ayataa  rallabllicy  for  the  raagoa  of  tha  lapuc 
ualuao.  the  toda  eaa  ba  applied  to  ladluldual 
auhoyacaaa  of  tha  flight  eeacrol  ayataa.  la 
addlcloa,  they  eaa  ba  applied  to  the  eatlro 
ayacaa  to  aualuaco  laeoraeclona  botuoaa  aub- 
ayacaaa  aad  tha  oaa  of  the  fuaeeloual  raduadaaey. 

lhaao  aoalyclcal  toola,  aueh  aa  *  aad  fault 
craaa,  uhaa  uaad  la  e^naeclaa  ulch  propar  Ufa 
eyela  daralopaaoc  phaaoo,  atacle,  aad  dyaaole 


oofevara  taatlag  toola,  error  aaaagoaoac  aad 
raduadaaey  taehalquaa,  aad  eaaflguracloa  aoaagaaaat 
praeCleoo,  aa  aucllad  la  IXCA  0O>178  aad  other 
doeuBoaca  aad  caata,  proulda  the  baala  of  a  oathod'- 
ology  uhldh,  uhaa  properly  appUad,  will  roault  la 
the  la-oarvlea  laplaaaacaclca  of  digital  fUghc 
eeacrol  ayacaaa  uhleh  ahould  bat  (a)  Frao  freu 
haaardoua  actor,  aad  (b)  hl^y  rollahla. 

enuurirr 

Tha  praeodlag  oatarlal  la  dlaeoaaod  la  graacar 
docoll  la  tha  “Haadbeek  of  VaUdatlon  freeaaaoo 
for  Mgltal  latagratad  lUghe  CoaCtol  aad  Aulealea 
Syatoao*  doualopod  for  chq  fll  TOehaleal  Caator  by 
lactalla'a  Coluabuo  labocatorloa.  The  puepooe  of 
thla  handbook  la  to  Idaaclfy  coehalquea,  aached- 
olegloa,  toola,  and  proeaduroa  la  a  ayacaaa  eoa- 
teat  chat  aay  ba  applleabla  to  aapeeta  of  the 
ualldatlen  aad  eaxtlfleacioa  of  distal  ayataaa 
aC  apaelfle  tlaaa  la  the  dauulopaaat  aad  eartlfl- 
eatlou  pertlou  of  the  ayataa  life  eyela.  Tha 
appUeatloa  of  thaao  tachnlquoa  la  the  dauulop- 
aaat  of  dloerota  ualta  oad/or  ayataaa  ulll  roault 
la  a  eeaplaclaa  of  a  product  or  ayataa  uhleh  la 
uorlflabla  aad  eaa  bo  Talldacad  la  the  eoacoat 
of  the  talaeiag  ragulacioaa/ocdara  for  the  gouera- 
aaac  regulatory  agoneloa.  Tha  haadbook  uaaa  a 
tyataaa  aaglaaozlag  approach  to  tha  latogratlon 
aad  taatlag  of  aofcaaro  aad  hardnura  during  the 
daalga,  daualopaaac,  aad  laplaaoucaclon  phooea. 
Tha  haadbook  alao  raeognlaaa  aad  preuldoa  for 
the  aualuatlou  of  tha  pilot 'a  work  load  aad 
utlUaatloa  of  tha  aow  eoatxol/dlaplay  taehaolo* 
glaa,  oapaelally  uhaa  crow  reeogaltloa  aad  la» 
corfuatlaa  any  be  uaeaaoary  to  oopu  utth/roeeuar 
froa  the  affaeCa  of  faelca  or  fallurao  la  the 
digital  ayataaa,  or  tha  erow  latrodueoa  orrora 
late  thla  aydcoa  aad  the  parleda  of  high  uark 
load  duo  to  aeoa  laaduurtant  preeoduro  or  entry 
of  laeorraec  or  arraaoeua  data. 

la  atanary,  tha  baadboaki 

(1)  Xdoaclfloa  aad  proaaaca  the  laouaa 
rolatod  to  the  daalga,  douelopaonc, 
aad  laploaaacaclou  of  aofeuaru  baaed 
digital  ayataaa. 

(Z)  tdeaclfloa  apaelfle  approaeheo  appll* 
eahla  to  all  oapacta  of  the  uurlfleaclaa 
aad  ualldaclea  proeaduroa,  ac  apaelfle 
claaa  la  the  dauelopoeac  aad  eortlfl- 
eaciou  porclaa  of  tha  ayocaa  Ufa  eyela. 

(3)  ProTldoa  the  geuoraaoac  ragulatory 
agoneloa  (oapaelally  the  Federal 
Aulacloa  Adaiaaeratlon  (FAA)  aa  well 
ao  the  laduatry  ulch  a  act  of  toola/ 
proeaduroa,  la  a  ayacaaa  aaglaaerlng 
eoacoac  uhleh  aay  be  of  ualua  la  tha 
uulldaclon/eortlf leaden  proeoaa.  Thla 
haadbook  la  auallabla  froa  the  FAA 
Toehaleal  Caator. 


:  m- 


te  aMltlM,  tta  f Ml  Tactalud  Ontmx  «aA  teckbMd- 
Ocorgl*  AM  eMtfaetiag  ca  lacctratvd  M««caae« 
MHaHMt  ot  •  diglf  1  Olgkt  eoBtxol  ayaua.  Tba 
paKfaa*  of  cUa  acady  la  ea  "asylaca  aad  lnaar- 
acnca  tfea  lacafncad  appllaatloa  of  faale  traaa, 
tallaMIlty  yndlacloa  aad  aiaalatloa  ia  aaeabUab- 
lai  cfeaK  a  iQyraaaatatlaa  digital  fUfUt  coottol 
aystaa  la  fxoa  of  doailltatlag  faalta.  Iko  atody 
adll  ba  Baadaafad  aaiag  aa  lacaxaeelao  locle  cxaa 
gtayhlca  (faale  ctaa)  yrogtaa,  cha  aatoaatad 
tallaMIlty  aaalyola  yrograa.  CdtdlA.  aad  tha 
Kaeoaflgacabla  Digital  rilgbe  Syataa  Control 
(ntCD)  facility  at  Data  laaa  laaaareh  Caatar.  Tha 
taafc  awaaataa  asa  ycaaoatad  la  flgaro  7,  tabla  9 

TiHiB  9.  imoos  imicmoD 


Tha  UfCS  la  a  royraoaneaclta  fall  opacaeloaal/fall 
paaalaa  daal^aal  eoaflgaratloa  flighe  eoa- 
tral  ayaaaa  ohlch  eloaaly  taaaahlaa  tha  Uickhaod- 
CalUaa  (.>1011/ SCO  fall  oyacaclooal  Caeofacy  XXZl 
aatolaad  ayataa.  Tha  alaalator  flgaras  t  aad  9  la 
a  ayaoa  alaoUtar  itaaignad  for  roaaareli  utlltaa- 
eloa  aad  for  roal»tlaa  elooad«loop  oaaratloa 
(rafaraaea  lO). 


at  the  aaaa  tlaa,  Dagdrdaoo.  Qoaaral  laaaareh  Cor> 
paratlaa,  aad  laghoa  Aircraft  Caapaay  am  eoadaet- 
lag  rooaareh  la  the  damlofaaat  aad  gaaBClcaeita 
aaalyala  of  aa  none  tad  acatle/dyamle  mtlflcaelan 
eoala  applleahla  to  digital  flighe  eaatml  aoft- 
aam.  nda  raaaarch  Mil  alao  atlUaa  ttaB'IOfCS 
faculty.  Thla  raaaarch  Mil  eoacaatrata  oa  tha 
■aaaaacaat  of  error  dacacelaa  capahllltlaa  aad  coat 
cffactlaoaaaa  of  tha  aarnaarad  oofeaam  toela,  ohaa 
ayyllad  to  tha  VCS  oofeaam.  Tha  yrlaary  tadh- 
algaea  to  ba  aaad  la  thla  aaalyala  Mil  ba  error 
■aadlai  la  chlcii  tha  ormra  to  ba  aaadad  Mil  ba 
myraaoacaalaa  la  typo  aad  fraaaaaey  of  occarreaea 
of  ehooa  foaad  -darlag  tha  docalopMat  of  tha 
aadala,  rabayataa.  aad  ayotaa  aoftaam  (rafaraaea 


A  ebded  effort  undo  may  batman  tha  FAA  Tachaleal 
Caatar.  DAlAcdaoa  aad  beckhaadHlaorgla  la  tha 

laaartlan  aad  laatraaeneatlaa  ayotaa  (rzXS) 


Mleh  MU  aUea  elrealt-eard  laml.  ehlp-laml 
and  pla  XotoI  faale  laaortloa  capability  uador 
'robotic*  or  aaeoaaeod/eoaerollod  eeaputor  la- 
aartloa  tlalag  aad  aaaauroaaat  of  direct  aad 
Utmt  affoeta.  Thla  faclUey.  ahaa  eoaplatad  MU 
aagmae  tha  aMaeiag  aaaaal  elrcalt-card/ehl^loml 
faalt  laaortloa  capabdUty  aad  MU  proMda  a  aom 
ecaprahoBalaa  aatlaata  of  eomraga  for  tha  balle>la 
teat  (BXX)  aad  fault  Imlatloa  eaoe  (riZ)  aofeaam/ 
hardaara  aoaieom.  error  datoeeioa  achaaaa  aad 
raduadaaey  aaaagaaaac  tachnlguaa  ctUlaad  la  tha 
daalga  doaalepaaae  aad  laploaaatatloa  of  tba 
dnalMaal  digital  flight  eoatml  ayacaa. 

coDcmicw. 

Tha  damlopaant  of  aa  aaaoraaea  aaaoaaaaae  mehod- 
ology  for  tha  torlfleatloa  aad  falldaeioa  of  a 
digital  flight  eoatml  ayatm  which  la  dopaadaac  oa 
•efeaam  of  blghaat  latagrlty  aad  la  hl^y  raU- 
abla  aad  eapabla  of  aueeaaaful  Maaloa  coaiMatloa 
(laeludlag  aatolaad.  Caeogoxy  XXZA  approach  aad 
laadlag)  ragulma  tha  tatagmead  appllcatloa  of 
acata^f-thamre  taala  and  eachalguao.  Tha  appU> 
caeioa  of  ehooa  taebaigma  aad  tha  nodamtawllag  of 
tha  roaulta  by  both  laduaery  aad  ragnlatory 
pamoaaal  ahaald  rmalt  la  the  In  oarMca  Inrliam 
eacdon  of  high  rocbnology  OTCS  which  am  oaf  a  aad 
eaaply  Mth  tha  rallahlUey  rogMraaaaea  of  anlae- 
lag  adwiaory  doeamonto  aad  ragalacory  ilnnMoiii  a 
for  tha  earraat  ganaratlen  aad  parhapo  tha  — r 
gaaaraeion  of  adwaacod  digital  flight  control 
ayataaa. 

Tha  roaaleo  obtalaod  frea  tha  oagalM  lahomeory 
oath,  the  oagolag  corclfteacioa  of  carmne  aad  oant 
goaamtlea  ayataaa.  aad  tha  tachaology  adwaacaa 
la  hordwam/aofcaom  latagratlea  my  dlctata  that 
tha  adatlag  toola  aad  mehodologlm  ham  to  ba 
aagnmead  by  can  tachalgma  aaeh  aa  ftolea  ataea 
oachlaM,  Potrl  mta,  aad  robotic  tmriag  In  otdar 
eo  mot  the  high  raUabllley  aad  awallablllty 
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